Low back pain is one of the most reported symptoms in adult life. Different etiologies have been evoked. Degenerative disease of the spine is the most common cause. Facet joint arthropathy is the second leading cause of low back pain in degenerative disease. Failure of medical treatment will lead to more invasive therapeutic option. Radio frequency is a well-known therapeutic option for refractory low back pain related to facet arthropathy. We present our results analyzed retrospectively between January 2015 and March 2018. In addition, we describe our workflow, our procedure technique, and our results. According to our findings, 73% improved their VAS pain score by at least 50% over 3 months. Twenty-seven percent failed to improve with this procedure. There was a 20-point improvement on the SF-36 QOL; the overall satisfaction was high. When patients are selected carefully, radio-frequency ablation technique is a safe and efficient procedure. Its complication rate and cost are low. We recommend it as one of the therapeutic tools in the management of low back pain related to facet joint disease.
Introduction
Low back pain is one of the most reported symptoms in adult life [1] . Eighty percent of the population has experienced at least one episode in their life. It results in major disability for patients when it becomes chronic [2] . Different etiologies were described, but in more than 75% of cases, a nonspecific cause is evoked. Several factors were implicated: age, work, smoking, obesity, and psychological.
Pure low back pain is generally related to degenerative changes in one or more structures of the spine. The most common cause is discogenic followed by facet joint arthropathy [1, 3] .
Facet joint disease is a multifactorial problem implicating mechanical and inflammatory damages, and the most common underlying etiology is arthritis [2] [3] [4] .
Radio frequency is a well-known therapeutic option for refractory low back pain related to facet arthropathy [3] . It is still a very controversial procedure in terms of efficiency. Some studies showed its superiority to placebo or conservative treatment where others were not conclusive [4] [5] [6] . We consider it as a safe, minimally invasive, inexpensive procedure. It is successful in well-selected patients.
Anatomy of the facet joint
The spine is a complex structure in which its integrity depends on multiple anatomical elements that are functionally and structurally related to each other. The spine is a multi-articular system. Its function is to maintain axial stability. Spinal stability is based on three connected systems: the columns, the muscles, and the spinal cord with its nerve roots [7] .
The columns contain mechanical receptors that send proprioceptive information on the load, motion, and postures through the spinal nerves to the central nervous system.
Facet or zygoapophysial joints are part of the columns. They are bilateral on each level and contain synovial fluid lined with hyaline cartilage. Their role is to control the direction and the amplitude of the movements in addition to share the loads. In the physiological condition, a balanced action exists between the three columns. The posterior facets support up to the third of the load depending on the posture [3, 7] .
Figure 1.
Anatomy of the medial branch at the level of the facet joint with schematic representation of the needle in addition to the radio-frequency probe.
Facet joints are symmetrical which maintain the correct function in mobility. Any changes in the symmetry predispose to instability and lead to degeneration of the joint. Degenerative disease of the facet joints is accompanied by an inflammatory reaction leading to nervous irritation and low back pain.
There are two types of innervation in the lumbar spine, the somatic and the sympathetic.
The L1-L4 dorsal rami are different from the L5. They are shorter and go backward into intertransverse spaces, whereas the L5 goes over the top of all of the sacrum. L1-L4 are divided into three branches; L5 has two branches: the medial and the intermediate [8] . The medial branch at all levels is responsible for the innervation of the facet joint. It runs on the top of the transverse process toward the articular process (Figure 1) . Each medial branch covers two levels though each articular facet joint gets its innervation from the level itself and the level above [7, 8] .
Clinical and para-clinical evaluation
Patients suffering from low back pain are initially assessed by their family physician. The majority are referred to low back pain clinic developed in our hospital. If there is a failure of conservative medical treatment for 12 weeks in the absence of red flags, patients are referred to neurosurgical evaluation. MRI or CT scan of the lumbosacral spine is always done before their first visit, in addition to the dynamic lumbosacral spine X-rays and laboratory workup. Initial findings on MRI or CT scan of the lumbosacral spine are related to facet joint arthropathy. There is a joint space narrowing with intra-articular fluid leading to T2 hypersignal on MRI [3, 9] . Osteophyte formation at the level of the superior articular facet of the lower vertebra, ligamentum flavum with recess stenosis is frequently observed. They are evaluated clinically by a multidisciplinary team (neurosurgeon, anesthesiologist pain specialist, neuropsychologist, physiotherapist, occupational therapist) after being referred from their primary care physician.
The initial evaluation is done by a neurosurgeon. Patients answer three questionnaires before their initial consultation: the visual analog scale, the McGill pain questionnaire, and the Sf-36 quality-of-life questionnaire. Those questionnaires are evaluated before the patient is seen at the office. In the absence of red flags, we developed a workflow for the management of chronic low back pain (Chart 1).
Patient undergoes a complete neurological examination. Facet joint inflammation is suspected when there is an increase in pain on palpation of the joint or in hyperextension position and lateral torsion of the low back. Pain is induced by position changes from supine to sitting and from sitting to standing. In some patients, we may observe some radiating pain mainly to the hip and thigh. Without discogenic disease, straight leg rising is non-painful usually. Motor and sensory examination of the lower limbs is normal.
In the absence of any surgical condition but evident facet hypertrophy of the MRI or the CT, patients are referred for SPECT CT scan (single photon emission computed tomography) [9] and neuropsychological evaluation. SPECT CT scan usually shows an increase uptake at the level of facet joint and eliminates other inflammatory process mainly at the disc level. The mean waiting time between the initial evaluation and the follow-up is 6-8 weeks.
If the SPECT CT scan is normal or if there is a severe psychological problem, conservative treatment is considered. Otherwise, in case where the SPECT CT confirms the presence of facet arthropathy (Figure 2) , patients are referred for facet block under fluoroscopy at the pain clinic. In case of improvement that lasts more than 3 months, reevaluation and second facet block are offered to the patient.
In case of improvement for more than 48 h but less than 3 months, patients are considered candidates for radio-frequency ablation. 
Surgical technique
Rhizotomy is an outpatient procedure performed under local-assisted anesthesia [10] . Patients are evaluated at the office few weeks prior to the procedure; surgical consent and laboratory workup with a complete blood count in addition to PT are signed; PTT tests are done.
Patients are asked to fast 6 h prior to the procedure. All anticoagulant and antiaggregant are stopped according to guidelines.
The procedure is done in the operating room. The anesthesiologist proceeds by inserting an intravenous access on the arrival of the patient to the OR. The patient is positioned prone on a radiolucent table with pillow under the head; the arms are above the head in a comfortable position.
Fluoroscopy is used for anteroposterior and lateral views (Figure 3) . Aseptic technique is used. Once level is verified, local anesthesia using xylocaine 2% is infiltrated from the skin to the muscle aponeurosis. Under fluoroscopy, we insert a 20 gauge needle percutaneously targeting the junction of the transverse process and superior articulating facet, where the medial branch of the Luschka nerve runs innervating the facet joint. The needle is advanced until bone contact is made. Once position is verified, the patient is assessed for motor and sensory manifestations in the lower limb. Using Baylis radio-frequency machine (Baylis medical), we start by a stimulation until reproducing patients pain and paraspinal lumbar muscle contraction. Radio frequency is started at 80°C for 90 s. Once 80° is reached (10-15 s), the needle is rotated progressively every 15 s to reach 360° coverage. The patient is then reassessed for motor or sensory manifestations in the lower limb.
A new stimulation trial is performed. In case there is a need to increase the stimulation two times compared to prior or there is no pain reported by the patient, the procedure is considered successful, and the needle is removed. The entry point is covered by a small dressing. If the patient still feels the pain or the pain was reproduced with the same stimulation level, the procedure is repeated for 60 s at 80°. After the second trial, when needed, the needle is removed and a dressing is applied. Patients are turned to their back and transferred to the same day care facility.
Postoperative care
Patients are discharged the same day, 30-60 min after the procedure. They are followed at 2 and 4 weeks post procedure. Pain is reevaluated by visual analog scale and quality-of-life scale at the office (questionnaire is administered to the patient before their appointment).
In case of recurrence of pain after 2 weeks of relief, patients are rescheduled for a second radio-frequency treatment. During the second procedure, we target the same level as the first in addition to the superior level trying to cover the largest area Radio Frequency in the Treatment of Lumbar Facet Joint Arthropathy: Indications and Technical… DOI: http://dx.doi.org /10.5772/intechopen.81133 and ablating the two medial branches innervating that facet. In case of failure at 1 month, we offer other neuromodulation procedures for the patient.
Complications
The overall complication rate is very low in radio-frequency procedure in the treatment of facet joint arthropathy [3, 10] . The main complication is injury to the nerve root at its exit if the needle is advanced beyond the bony anatomical landmark inferior to the transverse process.
Infectious rate is very low in purely aseptic technique done in the neurosurgical operating room. Dural puncture may occur if the needle is advanced medially or if the technique is not done under fluoroscopy.
Methods
The radio-frequency treatment is a minimally invasive cost-effective procedure. Although it is still very controversial, we found it as a safe and efficacious procedure to be offered for chronic low back pain patients refractory to conservative treatment. Selection criteria for the patients are very important to benefit from the procedure.
Selection criteria
Patient's age is 18 years and older. Refractory low back pain to at least 3 months of conservative treatment. Positive SPECT CT for facet joint arthropathy. Absent MRI/CT scan finding for other spinal disease.
Improvement for at least 48 h after facet joint block and absent neurocognitive diseases.
Study design
All charts of patients that benefited from the procedure were analyzed retrospectively. The procedure was done by the same neurosurgeon, but the clinical evaluation and the indication were decided at the practice of all the neurosurgical team included in this study.
Outcomes
The primary outcome was the pain intensity evaluated by the visual analog scale (VAS), 11 points of evaluation of the pain where 0 indicates the absence of pain and 10 is the worst pain ever.
The McGill pain questionnaire score between 20 and 30 points indicates the presence of chronic low back pain.
The SF-36 QOL questionnaire, with a score of 0, indicates severe or absent activities and worse QOL, whereas a score of 100 shows an excellent QOL.
Patients' response to the procedure was considered by an improvement of 50% or more on the VAS and a change of 20 or more points on the SF-36 QOL score. An improvement of 25-50% on the VAS leads us to suggest a second rhizotomy procedure to increase the area of coverage and try to have a better outcome.
Results
In total, 63 patients were treated by radio-frequency ablation of the medial branch of the facet joint in the lumbar spine between 2015 and March 2018.
All included patients had long history of low back pain refractory to medical treatment with short-term response to facet joint steroid injection block. Patients didn't have any major psychological disease.
All included patients were adults. The mean age was 57 years (21-84 years). Forty-one patients were male, and 22 patients were females.
The mean pretreatment VAS was 8.4, the McGill pain score was between 20 and 30, and the SF-36 score was 58.6.
The post-procedure mean VAS was 3.8. Forty-four patients had an improvement of more than 50% of their pain; eight patient had an improvement of 25% of their pain, and 11 patients did not notice any changes at 2 weeks.
All the eight patients that reported 25% of improvement were scheduled for a second procedure. Six of eight reported an improvement of more than 50%, one did not notice any difference, and one returned to his previous VAS. At 3 months, 40 patients were maintaining a VAS score of 50% or more than their initial pain score. Five patients had their pain score between 25 and 50%. And, seven patients returned to their baseline score. From all seven, four had already two radio-frequency treatments and were redirected to a neuromodulation procedure, and three had a second rhizotomy. One improved and was considered successful.
The overall patients that improved were 73%. Sixty-five percent had a major improvement, 8% moderate improvement, and 27% failed to improve after one or two trials.
In the 65% of patients, the overall SF-36 score improvement was to a mean of 77.9. Three patients reported lower limb paresthesia post-procedure. Two of them had a complete remission of their symptoms at 2 weeks of follow-up, and the third improved after 6 weeks. No infection, no CSF leak, and no injury to the motor nerve root were observed.
Discussion
Our result on low back improvement is similar to different studies at 2 and 4 weeks of the procedure [2, 11, 13] .
At 3 months, we had a better outcome compared to other studies [11, 12] . All studies used the VAS for pain evaluation.
We consider the selection criteria specifically the positive SPECT CT findings in addition to the response to facet block as a major contributor in the prediction of the success of the procedure. No previous study used both criteria in conjunction. Van Wijk et al. showed the importance of the diagnostic test block, although their result was the same compared to sham at 3 months [12] .
We followed the patients for 3 months, which is an intermediate time follow up as in other studies that showed the same results [11] [12] [13] [14] . We found that improving pain score and QOL for 3 months was a sufficient time to consider the procedure as efficient. The subjective satisfaction rate and the reported improvement on VAS and SF-36 score, respectively, were good indicators to maintain the procedure as one of the armamentarium in the treatment of chronic low back pain related to facet joint arthropathy; this finding is against Juch et al. findings that have a statistically positive finding without any clinical improvement [4] . Although, in their study published in JAMA, they suggested to improve the selection criteria to improve the outcome related to that procedure, our workflow chart improved the results dramatically.
Conclusion
Radio-frequency ablation technique is a safe and efficient procedure. Its complication rate and cost are low. It is a reproducible procedure. Careful patient selection increases its success rate.
The use of this technique for the treatment of other etiologies has been described. Its use in the management of metastatic vertebral bone disease is promising and becoming a very useful tool as a pain management procedure.
